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ABSTRACT

The inhabitants of the hilly areas of the Indian Himalaya depend heavily on plants to treat
various diseases. The indegenous knowledge and traditiona practices of medicina plants are
vanishing fast. Because of better compliance and better cultural acceptibility with the human
body and fewer side effects, herbal medicineis still the mainstay of about 75 to 85 percent of
the world's population, mostly in developing countries, for primary health care. Loca heders
are knowledgeable about a broad range of medicina plants that can be used to treat of
aillments. They emphasise cures for stomach problems, skin diseases, fevers, and respiratory
infections, among other things. The Indian Himalayan Region is one of the richest reservoirs
of biological diversity in the world and it is considered as the store house of the valuable
medicina plant species. The medicinal plants were local, and the reported species included
trees, herbs, shrubs, and fungi. Various plant parts were used to treat various diseases,
including leaves, roots, fruits, tubers, seeds, fruiting body, stem, wood, flowers, and bark.
Bioactive compounds such as amides, flavonoids, saponins, alkaloids, terpenoids, glycosides,
are widely utilized to be present in the leaves, seeds and stem bark. The application of
traditional phytochemical screening assays, chromatographic techniques such as TLC and
HPLC and non-chromatographic techniques, to the study of bioactive compounds present in
plant extracts. As a result, a growing number of researchers are turning their attention to

traditional medicines and attempting to create better antimicrobial drugs. Severa medicina

plant extracts are highly effective against microbial and parasitic infections.

Keywords. medicinal plants, bioactive compounds, antimicrobial activities.




Chapter 1

INTRODUCTION

In the Indian Himalaya, Himachal Pradesh has a diverse range of medicinal plant that are
commonly used. It spans over 2,800 kilometres and is 220 to 300 kilometres high, with
altitudes ranging from 200 to 8000 metres. There are 1748 medicina plant species with
numerous modern therapeutic and traditional applications, as well as 118 medicina plant
species that produce essentia oils. A large number of medicinal plants have been carried out
in the IHR. The IHR has conducted research on a large number of medicina plants [1].
Ayurvedic, Unani, and other conventiona medical systems, as well as plant-based
pharmaceutical industries, use medicinal plants. According to estimates, 90% of medicinal
plant species are harvested from the wild, with 69 percent collected by destructive harvesting
[2]. Himacha Pradesh has a diverse biodiversity that is both natural and representative, as
well as socioeconomicaly significant. It spans a wide atitude range (200-7109m), with a
diverse range of animals, populations, and ecosystems. Tropical vegetation, which includes
both deciduous and evergreen forests, is found in the lower parts of the states. Evergreen
forests dominate subtropical vegetation, which ranges in atitude from 500 to 1800 metres.
Subal pine vegetation ranges from 2802 to 3800 metres, and alpine vegetation ranges from
3800 metres. Plants have been used by local people for a variety of purposes, including
medicine [3]. They generate income by trading some of the most valuable medicinal
plants.The temperate region, which is less than 1800 metres above sea level, has the greatest
number of medicinal plants (1801-2800m). Conservation of habitats, plants, and ecosystems
has been a priority for both state and federal governments [4]. Altitude is the most significant
factors influencing the distribution of a medicina plants in the state high-volume and low
value species are found at low altitudes, whereas high-value species extract in limited
amounts are found at high altitudes. Mgority of medicina herbs are concentrated at high
altitudes, while small forest products are found at lower elevations [5]. The most important
requirement in medicinal plants is long-term extraction. Agriculture and ayurveda in

Himachal Pradesh are focusing on processing and extraction techniques. Purification of




active compounds from the medicinal plants and other natural sources, as well as synthetic
chemistry, have al been used to obtain compounds for drug development. Mostly the plant
medicines have been used in their crude forms [6].

Herba medicines effectiveness: Herbal medicines are thought to be safe and, in most cases,

unigue in their function to organs and systems of the human body, with the assumption that

they can be used to treat diseases where traditiona medicine fails. Synthetic and chemical

medications have more potent and faster effects than herbal medicines, but they come with a
slew of risks and side effects. Synthetic drugs are highly cost: Medicinal plants continue to
make a significant contribution to current prescription medicines by supplying constituents
that can be used to create new drugs. In recent years, the quest for and use of medicines and

dietary supplements has been accel erated using medicinal plants[7].




Chapter 2

REVIEW OF LITERATURE

A medicina plant is any of a number of plants that are used in herbal medicine. It
encompasses both the practise of utilising plants for therapeutic purposes and the research of
such practises. The word herb comes from the Latin word herba. Herbs can now refer to any
component of a plant, including the stem, seed, fruit, leaves, and bark, as well as non-woody
plants like those found on trees and shrubs. These medicina plants are also used as food, a
source of flavonoids, medicine, and for spiritual purposes. Traditional medical services
continue to be widely used. Increased focus on the use of plant products as a treatment for
infectious diseases has resulted from an insufficient supply of medications, prohibitive
treatment costs, side effects, and the emergence of resistance to currently used drugs for
infectious diseases have led to increased emphasis on the use of plant materials as a source of
medicines for awide variety of human ailments[8].

There are over 21,000 plant species that have therapeutic potential. Plants and plant extracts
are the primary source of health treatment for amost three-quarters of the world's population,
according to current research. More than 30% of al plant species have been utilised
medicinaly at some point in their history. Plant medicines make up to 25% of dl
pharmaceuticals. Economic value of the medicinal plantsis even greater in Indiathan the rest
of the world. Use of medicinal plants is thought to be very healthy, as there are few side
effects. The fact that these remedies are in tune with nature is the greatest benefit. Aloe,
Tulsi, Neem, Turmeric, and Ginger are medicina plants that can help with a variety of
ailments. In severa parts of the world, these are considered home remedies.

Herbs are utilised in natural colouring, fruit, pest control, and tea. Pharmaceutica
manufacturing currently relies heavily on medicinal plants. Traditional medicine practitioners
provide highly efficient recipes for the treatment of common diseases such as diarrhoea,

constipation, hypertension, bronchia asthma, and fever [9].

| mportance of M edicinal plants:




Several plants have medicinal properties which can be used as medicines:

Rauwolfia- This plant used for the treatment of insomniaand hypertension.

Belladona- Alkaloids extracted from the roots of the plant are used to treat pain and promote
respiration and circulation.

Eucalyptus- The leaves of the eucalyptus tree are used to extract oil, which is used to treat
blocked nose and throat infections and as a mosquito repel lent.

Disinfectant properties are found in several therapeutic plants, which kill disease-causing
bacteria. They also stop harmful bacteriafrom multiplying and causing illness.

Caming herbs, which have a caiming impact on the body, were suggested by medicinad
plants. Sedatives are commonly utilised [10].

Antifungal agents:. are used to treat infections caused by fungi. Also known as mycoses.
Broken down into molds and yeast.
Y east- Reproduce by budding and Single-cell fungi.
Molds- Multicellular and branching filaments called hyphae.
Various mechanism for antifungal agents:
1) Polyenes- nystatin and amphotericin B.[11]
Bind to sterols in the cell membrane lining, allowing k+ and Mg++ to leak out,
changing the metabolism of fungal cells.
Result- fungal cell death.
Flucytosine

Flucytosine (antimetabolite), also known as 5-fluorocytosine, is taken in by fungal

cells and interferes with DNA synthesis.

Result- fungal cell death.

Imidazoles

Imidazoles block an enzyme, causing cell membrane leakage and a change in cell
membrane.

Result- fungal cell death.




ASSAY AND DETECTION

2.1 Antimicrobial assay

Antimicrobial agents are the compounds that have the ability of either killing the
microorganisms or of stopping their growth. An antimicrobia can be an antifungal (against
fungi), antibacterial/antibiotic (against bacteria), antiparasitic (against parasites). Agents that
kill the microbes are called microbicidal and those that only inhibit the growth are known as
biostatic. [12]

2.1.1 Antimicrobial Susceptibility test
Also abbreviated as AST, it is a test used to determine the specificity of antibiotic towards a

group of organism. It is a procedure in the clinical microbiology laboratory. It determines at
what concentration does the antimicrobial inhibits the microbial growth in vitro. The most
common method of AST antimicrobial susceptibility test is the disk diffusion method [12],
[13].

2.1.2Antimicrobial gradient method

Antimicrobial concentration gradient in the agar medium as the means of determining the

susceptibility. [14]




Figure2: Determines the minimum inhibitory concentration of each agent and
intersection of the organism growth with the strip as measured and using the scale

inscribed on the strip.

2.1.3 Disk diffusion test
Disk diffusion method is performed by applying the bacteria inoculums that is to be Mueller-

Hinton agar plate tested. On the agar plate are placed the paper and antibiotic discs. After
incubation the zones of growth inhibition are around each disk is measure very precisely. The
zone's diameter is proportiona to the isolate's susceptibility and the drug's rate of diffusion
through the agar media. The result are reported as MIC (minimal inhibitory concentration)
that is low concentration of the compound, and that inhibit the growth of the microorganism
in the test. It provides a quantitative assessment of the dosage. [15]




Figure3: Disk diffusion test before and after the diffusion.

2.1.4 Poisoned food method

The most common use of the poisoned food method is to assess the antifungal effect against
moulds. The antifungal agent or extract is mixed thoroughly into molten agar at the desired
final concentration. The medium is then poured into Petri dishes to continue the experiment.
Inoculation can be achieved with a mycelia disc ranging from 2 to 5 mm, which is deposited
in the centre of the plate after an overnight pre-incubation. Diameter and sample plates are
determined after further incubation under conditions appropriate for the fungal strain studied,
and the antifungal effect is calculated by:

Antifungal activity(%) =((Dc-Ds)/Dc)* 100
Where Dc is the diameter of growth in control plate and Ds is the diameter of growth in the

plate containing tested antifungal agent. Sporulation can be also compared to the control. [16]

2.1.5Timekill test

Time kill test, also known as time kill curve, is used to determine the test compound's

fungicidal and bactericidal impact. The test can be performed in two ways: time-dependent or
concentration-dependent. CFU/ ml stands for colony forming unit per ml of medium, and it is
used to calculate the percentage of dead cells at various concentrations and time intervals.

13




Chapter 3

MATERIALSAND METHODS

Objective 3.1 : To screen and categorized different medicinal plants based on the atitude

they are found in, bioactive compounds and their therapeutic properties.

Procedure: Different Plants were screened for their different medicina properties.

Antifungal activity and bioactive compounds responsible for the same was also noted
[17],[18],[19],[20].

Tablel:

Botanical
name of the
plant

Antifungal
activity

Altitude and
temperature

Alkaloid
compound

Flavonoids
compound

Another
chemical
compound

Allium
sativum

Temp
between 0 to
10deg C

Vinyldithiins

Althaea
cannabina

Altitude of O-
800m

Phenolic
acids,
sucrose,
asparagine.

Allamanda
schotii

Aloe
barbadensis

Annual temp
within the
rangel9-27
deg C, temp
range 10-35
degC

Cdffeic acids

Aconitum
ferox

1.0mtall by
0.5m wide
and tolerant

Indaconitine,
Hypoaconitin
e

Alstonia
scholaris

Temp 12-32
degC

Stigmasteral,
beta-sterol

Bacopa
monnieri

Altitude upto
1300m, temp
15-40deg C

Nicotinine,
betulinic acid

Bauhinia

Tannins




vahlii

Curcuma
longa

Polyphenolic

Cinnamous
Zeylanicum

Low altitude,
temperature
of about 27
degC

Cinnamyl
acetate

Coriandrum
sativum

1.3m tall upto
2cmin
diameter,
temp above 4
degC

Dodecand,
apha-pinene

Citruslimon
L.

Altitude upto
1200m, temp
range of 13-
37deg C

Sesquiterpene
s, citronellal

Temp range
21-33deg C
being 25 deg
C with the
optimum
value

Pseudocarpal
ne

Camdlia
sinensis

Temp range
between 18-
20deg C

Glycosides,
terpenoids

Dillenia
indical.

Annud
daytime temp
30-40deg C

Saponins,

tannins

Dolichos
biflorus

Tannins

Datura metd

Temp 10 deg
C

Scopolamine,
adenosine

Eucaplytus
globules

Temperature
maximum of
45deg C

Alpha-
pinene,limon
ene

Eclipta alba
(L). Hassk

Annua herb
upto 30-40cm
high

Terpenoids




Ficuscarica

Large shrubs
that grows
upto 7- 10m

Terpenoids,
eugenol

Ficus
racemosa

20-30m tall

Tannins,
saponins

Gmdina
arborea

Annual temp
range 21-28
degC

lignans,
flavones
glycoside

Hibiscus
rosa-sinensis
L.

2.5-5m tall,
not tolerate
temp between
10deg C

Steroids,
saponins

L agerstroem
ia speciosa

Temp 18-35
degC

Terpenoids,
glycosides,
tannins

L awsonia
inermisL.

1.8-7.6m tall,
temp 35-45
degC

Tannins,
terpenoids,
coumarins

M anihot
esculenta

Plant do not
grow well at
temp low
than 60 deg C

It usually
grows 15- 50
cm tall, temp
range of 60-
85F, 16-30C
to germinate

saponins,
coumarin,
tannins

Nigella
sativa L.

Altitude 220

Linoleic acid,
pamitic acid

Olea
europaea

It isgrown
between 30-
45 deg
latitude

Triterpenoids,
betalains

Phyllanthus
emblicalL.

Annua
daytime temp
are within the
range 20-29
degC

Ethyl acetate




Piper betle
L.

Altitude upto
900m, 22-27
degC

saponins,
tannins

Spondias
pinnata

Altitude
1200m

Gdllic acid

Syzygium
aromaticum

Altitude O-
1000m, mean
annual temp
25deg C

Eugenol

Terminalia
arjuna

25m tall,
temp 20-33
degC

saponins,
glycosides,
tannins

Tamarindus
indical.

Low to
medium
atitude 1000-
1500m

Hexadecanal,
pentadecanol

Zingiber
officinale

Temp are
within the
range 19-29
degC

M onoterpenoi
ds,
sesguiterpeno
ids

Objective 3.2: They also shows some other activity (Hepatoprotective Activity of

medicinal plants) :

Procedure: Medicinal plants are important in human health care. 7,500 plants are thought to

be used in loca health rituals in rural areas. A thorough study and documentation of plants

used in local health traditions as well as a pharmacological review of these plants and their

taxonomic relatives, will aid in the development of valuable plant medicines for a range of

ailments. Random plant sampling hasn't proven to be cost-effective.

9.5% of the plants were devoid of this activity and the action of these plants is largely

attributed to their phytoconstituents such as antioxidant, flavonoids and anti-inflammatory

effects[ 21], [22].




Table2 : Different medicinal plantsand (hepatopr otective activity)

Name of the

plant

Source of
family

Plant part used

H epatoprotectiv
e inducing
agents

Extracts

Baliospermum
montanum

Euphorbiaceae

Paracetamol

Alcohoal,
chloroform
extract

Cassia fistula

Leguminosae

Leaf

Carbon
tetrachloride

Methanol

Aloe
barbadensis
Mill

Liliaceae

Dried
plants

aerial

Carbon
tetrachloride

Petroleum
ether,
chloroform,
methanol

Picrorrhiza
rhizome

Scrophulariacea
e

Dried
underground
stem

Pol oxamer-407

Water

Azadirachta
indica

Meliaceae

Leaf

Paracetamol

70%ethanol

Spondias

pinnata

Anacardiaceae

Sem heart

wood

Carbon
tetrachloride

Ethyl  acetate,
methanolic

Acacia catechu

Leguminosae

Powder
catechu

plate

Carbon
tetrachloride

Ethyl acetate




4.1 List of Plants found Himacha Pradesh with their different therapeutic activity and

bi oactive compounds:

Results and discussion

Botanica
| name of
the plant

Alkaloid
compoun
d

Flavonoi
d
compoun
d

Another
chemical
compoun
d

No. of
times
compoun
d activity
was
reported

Other
therapeu
tic
activities

Allium
sativum

Vinyldith
iins

The
constitue
nts were
tested
more than
40 times

Antibacte
rial,

antifunga
[,antiviral

antihyper
tensive

Althaea
cannabin
a

Phenolic
acids,
sucrose

Constitue
nts were
tested 34
times

Antibacte
ria
activity,
antimicro
bial

Constitue
nts were
tested 12
times

Antimicr
obia
activity,
anti-
inflamma
tory

Aloe
barbade
nsis

Constitue
nts were
tested 37
times

Gastro-
protective
,antifunga
[, anti-
inflamma
tory
properties

Aconitu
m fer ox

Indaconit
ine

Constitue
nts were
tested 12
times

Anti-
pyretic,
analgesic,
anti-
rheumatic




properties

Alstonia
scholaris

Constitue
nts were
tested 40
times

Antibacte
rial
properties

Bacopa
monnieri

Nicotinin
e

Constitue
nts were
tested
more than
30 times

Antioxida
nt
properties
,,anticanc
er
properties

Bauhinia
vahlii

Tannins

Constitue
nts were
tested 52
times

Antibacte
rial
activity

Curcum
alonga

Constitue
nts were
tested
more than
20 times

Hepatic
disorders,
antiungal
properties
anticance
;

Cinnamyl
acetate

Constitue
nts tested
more than
40

Antioxida
nt,
antimicro
bial ,
anti-
proliferati
ve

Coriandr
um
sativum

Constitue
nts test
20 times

Anti-
diabetic
properties

[35], [36]

Citrus
limon L.

Citrondlla
I

Constitue
nts tested
8times

Anticanc
er

[37], [38]

Carica
papaya

Constitue
nts tested
more than
40 times

Antimala
rial,
antioxida
nt,
diuretic,
anti-
inflamma
tory

[39], [40]




Camdlia
sinensis

Terpenoi
ds,
glycoside
S

Constitue
nts tested
40 times

Antioxida
nt

Dillenia
indical.

Saponins,

tannins

Constitue
nts tested
40 times

Asthma,
influenza,
rheumatic
pain

Dolichos
biflorus

Tannins

Constitue
nts tested
11 times

Antipyret
ic,
diuretic

[43]

Datura
metel

Scopolam
ine

Constitue
nts tested
more than
18

Analgesic
, anti-
inflamma
tory,
anthemin
tic

[44], [49]

Eucaplyt
us
globules

Constitue
nts tested
more than
40

Arthritis,
skin
problems

[46], [47]

Eclipta

alba (L).

Hassk

Leaf,
flower,
root, stem

Constitue
nts tested
more than
40

Anticanc
er,
antifunga
I ,
insecticid
al
properties

Constitue
nts tested
40 times

Cardiova
scular
disorders,
anti-
inflamma
tory

[49], [50]

Ficus
racemos
a

Tannins

Constitue
nts tested
46 times

Inflamma
tory, liver
disorders,
diabetes

[51], [52]




Constitue
nts tested
16 times

Blood
purifier,
cough,
wounds,
ulcers

Hibiscus
rosa-
sinensis
L.

Steroids,
saponins

Constitue
nts tested
more than
20 times

Inflamati
on,
diabetes

L ager str
oemia
speciosa

Terpenoi
ds,
glycoside
s, tannins

Constitue
nts tested
40 times

Antioxida
nt,
antidiabet
ic, anti-
diuretic

L awsoni
ainermis
L.

Tannins,
coumarin

Flower,ro
ot, stem,
leaves,
seeds,
bark

Constitue
nts tested
17 times

Antioxida
nt,
antidiabet
ic,
hepatopro
tective,
anticance
;

[56]. [57]

M anihot
esculenta

Phenolic

Constitue
nts tested
40 times

Headache

hypertens
ion

Mimosa
pudica

Saponins,

tannins

Constitue
nts tested
85

Antibacte
rial,
antidepre
ssant

[59], [60]

Nigella
sativa L.

Palmitic
acid

Constitue
nts tested
45

Diuretic,
analgesic,
anti-
inflamma
tory,
hepatopro
tective

Olea
europaea

betalanin
S

Constitue
nts tested
40

Diuretic,
laxative,
skin

cleanser

Phyllant
hus

Constitue
nts tested

Antioxida
nt, anti-

[63], [64]




60 times

inflamma
tory,
antipyreti
C,
hepatopro
tective

Piper
betleL.

Saponins,

tannins

Constitue
nts tested
50 times

Digestive

[65], [66]

Spondias
pinnata

Gdlic
acid

Fruits,
leaves,
bark

Constitue
nts tested
more than
20 times

Anti-
tubercula
r agent

[67]

Syzygiu
m
aromatic
um

Eugenol

Flower

Constitue
nts tested
40 times

Analgesic

antioxida
nt,
antiviral,
anti-
inflamma
tory,antib
acterial

Terminal
laarjuna

Saponins,

tannins

Constitue
nts tested
more than
40 times

Antioxida
nt, anti-
inflamma
tory, anti-
carcinoge
nic,
gastro-
productiv
e effect

Tamarin
dus
indical.

Hexadeca
nol,
pentadeca
nol

Constitue
nts tested
20 times

Parasitic,
wound
healing,
respirator
problems

Zingiber
officinale

Monoterp
enoids

Constitue
nts tested
30 times

Antidiabe
tic,
anticance
r,
antiarthrit
is







Conclusion

Medicina plants play vita roles in disease prevention and their use all existing prevention

strategies like Aloe, Turmeric, Ginger and many other plants cure severa common ailments

and maximum plants were use for cold, cough, wounds, inflammation and some plants

species in addition to their medicinal importance are religious and cultural importance. These
medicina plants can be used in the traditional way and aso be incorporated in the modern

medicine to benefit alarge section of the society.
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